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INTRODUCTION 
This report was created in order to update the Webster Lake Aquatic Vegetation 
Management Plan.  The plan update was funded by the Indiana Department of Natural 
Resources Lake and River Enhancement Program (LARE) and the Webster Lake 
Conservation Association.  The update serves as a tool to track changes in the vegetation 
community, to adjust the action plan as needed, and to maintain eligibility for additional 
LARE funds.  Items covered include the 2005 sampling results, a review of the 2005 
vegetation controls, and updates to the budget and action plans.  Once reviewed and 
approved, the update should be included in the original vegetation management plan, 
following the reference section and prior to the appendix.   
 
2005 PLANT SAMPLING 
Three tier II surveys were completed on Webster and Backwater Lake in order to 
document the changes in the plant community and determine success or failure of control 
techniques.  Surveys were completed for both lakes on April 15, May 25, and August 2, 
2005.    
 
Webster Lake Sampling Results 
April Tier II survey, Webster Lake 
On April 15, 2005 a Tier II survey was completed on Webster Lake. A Secchi disk 
reading was taken prior to sampling and was found to be at 7.0 feet.  Plants were present 
to a maximum depth of 10 feet.  One hundred and sixty sites were randomly selected 
within the littoral zone. Results of the sampling are listed in Table 1 and overall aquatic 
vegetation distribution and density is illustrated in Figure 1 (in species location and 
density figures, plant location is illustrated by a color coded dot, the color of the dot 
represents the density of the species and sample sites without that species are illustrated 
by a smaller white diamond). The bottom half of Table 1 illustrates the frequency of 
occurrence, relative density, mean density, and dominance index of individual species 
collected from Webster Lake in April 2005.  
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Table 1.  Occurrence and abundance of submersed aquatic plants in Webster Lake 
April 15, 2005. 
                

Date: 4/15/2005   Littoral sites with plants: 121   Species diversity: 0.73

Littoral depth (ft): 10   Number of species: 7   Native diversity: 0.63

Littoral sites: 158   Maximum species/site: 4   Rake diversity: 0.72

Total sites: 160   Mean number species/site: 1.28   Native rake diversity: 0.63

Secchi: 7   Mean native species/site: 0.4   Mean rake score: 2.29

                
Common Name Site frequency Relative density  Mean density Dominance   
Curlyleaf pondweed 47.50 0.66  1.38 13.10   
Eurasian watermilfoil 40.60 0.83  2.05 16.60   
Coontail  20.60 0.33  1.58 6.50   
Chara sp.  10.60 0.17  1.59 3.40   
Slender naiad  7.50 0.12  1.58 2.40   
Elodea  0.60 0.01  2.00 0.30   
Flatstem pondweed 0.60 0.01   1.00 0.10  
 
 
 

 
Figure 1.  Webster Lake, aquatic vegetation distribution and abundance, April 15, 2005. 
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A total of 7 species were collected of which two species were exotic, curlyleaf pondweed 
and Eurasian watermilfoil.  Curlyleaf pondweed was present at the highest percentage of 
sample sites (47%) but ranked second in relative density.  Location and density for 
curlyleaf pondweed is illustrated in Figure 2. Eurasian watermilfoil ranked second in site 
frequency (40%) but ranked first in relative density (Figure 3).  Coontail ranked third in 
site frequency (20%) and relative density (Figure 4).  Chara ranked fourth in site 
frequency (10%) and relative density followed by slender naiad which ranked fifth in site 
frequency (7%) and relative density (Figure 5 & 6). Elodea and flatstem pondweed were 
also present at a lower percentage of sites. 
 
 

 
Figure 2.  Webster Lake, curlyleaf pondweed distribution and abundance, April 15, 2005. 
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Figure 3. Webster Lake, Eurasian watermilfoil distribution and abundance, April 15, 2005. 

 
 
 

 
Figure 4.  Webster Lake, coontail distribution and abundance, April 15, 2005. 
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Figure 5.  Webster Lake, chara distribution and abundance, April 15, 2005. 

 
 
 

 
Figure 6. Webster Lake, slender naiad distribution and abundance, April 15, 2005. 
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May Tier II survey, Webster Lake 
The second round of Tier II sampling took place on May 25, 2005.  A Secchi disk 
reading was taken prior to sampling and was found to be 7.0 feet.  Plants were present to 
a maximum of 13 feet. The same one hundred and sixty sites were sampled in May as 
were in April. Results of the sampling are listed in Table 2.  Overall aquatic vegetation 
distribution and density is illustrated in Figure 7.  
 
Table 2. Occurrence and abundance of submersed aquatic plants in Webster Lake, 
May 25, 2005. 
                

Date: 5/25/2005   Littoral sites with plants: 147   Species diversity: 0.79

Littoral depth (ft): 13   Number of species: 13   Native diversity: 0.74

Littoral sites: 159   Maximum species/site: 5   Rake diversity: 0.72

Total sites: 160   Mean number species/site: 1.93   Native rake diversity: 0.73

Secchi: 12   Mean native species/site: 0.90   Mean rake score: 3.42

                
Common Name Site frequency Relative density  Mean density Dominance   
Curlyleaf pondweed 65.60 2.01  3.06 40.10   
Coontail  41.90 0.78  1.85 15.50   
Eurasian watermilfoil 36.90 0.57  1.54 11.40   
Chara sp.  10.60 0.33  3.06 6.50   
Flatstem pondweed 10.00 0.10  1.00 2.00   
Slender naiad  8.80 0.21  2.43 4.30   
Horned pondweed 4.40 0.05  1.14 1.00   
Northern watermilfoil 4.40 0.07  1.57 1.40  
Elodea  4.40 0.08  1.71 1.50  
Largeleaf pondweed 2.50 0.04  1.50 0.80  
Sago pondweed 1.90 0.02  1.00 0.40  
Eel grass  0.60 0.01  1.00 0.10  
Water stargrass 0.60 0.02   3.00 0.40  
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Figure 7. Webster Lake, overall aquatic vegetation distribution and density, May 25, 2005. 

 
A total of 13 species were collected of which 11 of the species were native. Eurasian 
watermilfoil and curlyleaf pondweed were the only exotic species collected.  Curlyleaf 
pondweed was present at the highest percentage of sample sites (65%) and also had the 
highest relative density (Figure 8).  Coontail ranked second in site frequency (41%), and 
relative density (Figure 9), followed by Eurasian watermilfoil (Figure 10).  Chara ranked 
fourth in site frequency (10%) and relative density (Figure 11).  Flatstem pondweed 
ranked fifth in overall site frequency (10%) but ranked sixth in relative density.  Slender 
naiad ranked sixth in overall site frequency (8%) but ranked fifth in relative density 
(Figure 12). Horned pondweed, northern watermilfoil, elodea, largeleaf pondweed, sago 
pondweed, eel grass, and water stargrass were all present but at a lower frequency and 
density. 
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Figure 8. Webster Lake, curlyleaf pondweed distribution and abundance, May 25, 2005. 

 
 

 

 
Figure 9. Webster Lake, coontail distribution and abundance, May 25, 2005. 
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Figure 10. Webster Lake, Eurasian watermilfoil distribution and abundance, May 25, 2005. 

 
 

 
Figure 11. Webster Lake, chara distribution and abundance, May 25, 2005. 
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Figure 12. Webster Lake, slender naiad distribution and abundance, May 25, 2005. 

 
 
 
 
August Tier II survey, Webster Lake 
The third round of Tier II sampling took place on August 2, 2005.  A Secchi disk reading 
was taken prior to sampling and was found to be 8.0 feet.  Plants were present to a 
maximum of 14 feet.  The same one hundred and sixty sites were sampled in August as 
were in April and May.  Results of the sampling are listed in Table 3. Overall aquatic 
vegetation distribution and density is illustrated in Figure 13.   
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Table 3. Occurrence and abundance of submersed aquatic plants in Webster Lake, 
August 2, 2005. 
                

Date: 8/2/2005   Littoral sites with plants: 146   Species diversity: 0.80

Littoral depth (ft): 14   Number of species: 15   Native diversity: 0.74

Littoral sites: 160   Maximum species/site: 5   Rake diversity: 0.74

Total sites: 160   Mean number species/site: 1.74   Native rake diversity: 0.70

Secchi: 8   Mean native species/site: 1.48   Mean rake score: 3.05

                
Common Name Site frequency Relative density  Mean density Dominance   
Coontail  66.30 1.69  2.55 33.80   
Slender naiad  28.80 0.82  2.85 16.40   
Curlyleaf pondweed 20.00 0.27  1.34 5.40   
Chara sp.  13.80 0.33  2.41 6.60   
Flatstem pondweed 9.40 0.20  2.13 4.00   
Water stargrass 8.80 0.14  1.57 2.80   
Sago pondweed 7.50 0.11  1.50 2.30   
Eurasian watermilfoil 6.30 0.06  1.00 1.30   
Northern watermilfoil 5.00 0.06  1.13 1.10   
Largeleaf pondweed 3.10 0.06  1.80 1.10  
Small pondweed 3.10 0.06  1.80 1.10  
Spiny naiad  1.30 0.04  3.00 0.80  
Elodea  0.60 0.01  1.00 0.10  
Bladderwort 0.60 0.01  1.00 0.10  
Nitella sp.   0.60 0.01   1.00 0.10  
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Figure 13. Webster Lake, overall aquatic vegetation distribution and density, August 2, 2005 

                                                            
 
A total of 15 species were collected of which 13 of the species were native.  Eurasian 
watermilfoil and curlyleaf pondweed were the only exotic species collected.  Coontail 
was present at the highest percentage of sample sites (66%) and also had the highest 
relative density (Figure 14). Slender naiad ranked second in site frequency (28%) and 
relative density (Figure 15). Curlyleaf pondweed ranked third in site frequency (20%) but 
ranked fourth in relative density (Figure 16).  Chara ranked fourth in site frequency 
(13%) but ranked third in relative density (Figure 17).  Flatstem pondweed ranked fifth in 
site frequency (9%) and relative density.  Water stargrass ranked sixth in site frequency 
(8%) and relative density followed by sago pondweed.  Eurasian watermilfoil ranked 
eighth in site frequency (6%). Location and density of Eurasian watermilfoil is illustrated 
in Figure 18.  Northern watermilfoil, largeleaf pondweed, small pondweed, spiny naiad, 
elodea, bladderwort, and nitella were also present at lower site frequencies and relative 
densities. 
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Figure 14. Webster Lake, coontail distribution and abundance, August 2, 2005 

 
Figure 15. Webster Lake, slender naiad distribution and abundance, August 2, 2005 
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Figure 16. Webster Lake, curlyleaf pondweed distribution and abundance, August 2, 2005 

 
 

 
Figure 17. Webster Lake, chara distribution and abundance, August 2, 2005 
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Figure 18. Webster Lake, Eurasian watermilfoil distribution and abundance, August 2, 2005 
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Backwater Lake Sampling Results 
April Tier II survey, Backwater Lake 
On April 15, 2005 a Tier II survey was completed on Backwater Lake. A Secchi disk 
reading was taken prior to sampling and was found to be at 2.5 feet. Plants were present 
to a maximum depth of 5 feet. Forty-two sites were randomly selected within the littoral 
zone. Results of the sampling are listed in Table 4. Overall aquatic vegetation distribution 
and density is illustrated in Figure 19.   
 
Table 4.  Occurrence and abundance of submersed aquatic plants in Backwater 
Lake April 15, 2005. 
                

Date: 4/15/2005   Littoral sites with plants: 35   Species diversity: 0.61

Littoral depth (ft): 5   Number of species: 3   Native diversity: 0.00

Littoral sites: 42   Maximum species/site: 3   Rake diversity: 0.52

Total sites: 42   Mean number species/site: 1.17   Native rake diversity: 0.00

Secchi: 2.5   Mean native species/site: 0.62   Mean rake score: 2.03

                
Common Name Site frequency Relative density  Mean density Dominance   
Coontail  61.90 1.26  2.04 25.20   
Eurasian watermilfoil 28.60 0.45  1.58 9.00   
Curlyleaf pondweed 26.20 0.26   1.00 5.20  
 
 

 
Figure 19. Backwater Lake, overall aquatic vegetation distribution and density, April 15, 2005 
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A total of 3 species were collected of which two were exotics, curlyleaf pondweed and 
Eurasian watermilfoil.  Coontail was present at the highest percentage of sample sites 
(61%) and relative density.  Location and density of coontail is illustrated in Figure 20. 
Eurasian watermilfoil was ranked second in site frequency (28%) and relative density 
(Figure 21).  Curlyleaf pondweed was ranked last in site frequency (26%) and relative 
density (Figure 22). 
 
 

 
Figure 20. Backwater Lake, coontail distribution and abundance, April 15, 2005 
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Figure 21. Backwater Lake, Eurasian watermilfoil distribution and abundance, April 15, 2005 

 
 
 
 

 
Figure 22. Backwater Lake, curlyleaf pondweed distribution and abundance, April 15, 2005 
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May Tier II survey, Backwater Lake 
On May 25, 2005 a second Tier II survey was completed on Backwater Lake. A Secchi 
disk reading was taken prior to sampling and was found to be 4.0 feet. Plants were 
present to a maximum depth of 6 feet. The same forty-two sites were sampled in May as 
in the April 2005 survey. Results of the sampling are listed in Table 5. Overall aquatic 
vegetation distribution and density is illustrated in Figure 23.  
 
Table 5.  Occurrence and abundance of submersed aquatic plants in Backwater 
Lake May 25, 2005. 
                

Date: 5/25/2005   Littoral sites with plants: 39   Species diversity: 0.63

Littoral depth (ft): 6   Number of species: 4   Native diversity: 0.06

Littoral sites: 42   Maximum species/site: 3   Rake diversity: 0.65

Total sites: 42   Mean number species/site: 1.50   Native rake diversity: 0.04

Secchi: 4   Mean native species/site: 0.79   Mean rake score: 2.26

                
Common Name Site frequency Relative density  Mean density Dominance   
Coontail  76.20 1.26  1.66 25.20   
Curlyleaf pondweed 40.50 0.64  1.59 12.90   
Eurasian watermilfoil 31.00 0.95   3.08 19.00  
 

 
Figure 23. Backwater Lake, overall aquatic vegetation distribution and density, May 25, 2005 
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A total of 3 species were collected of which two species were exotics, curlyleaf 
pondweed and Eurasian watermilfoil.  Coontail was present at the highest percentage of 
sample sites (76%) and had the highest relative density. Location and density of coontail 
is illustrated in Figure 24.  Curlyleaf pondweed ranked second in site frequency (40%) 
but ranked third in relative density (Figure 25).  Eurasian watermilfoil ranked third in site 
frequency (31%) but ranked second in relative density. Location and density of Eurasian 
watermilfoil is illustrated in Figure 26. 
 
 

 
Figure 24. Backwater Lake, coontail distribution and abundance, May 25, 2005 
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Figure 25. Backwater Lake, curlyleaf pondweed distribution and abundance, May 25, 2005 
 
 
 

 
Figure 26. Backwater Lake, Eurasian watermilfoil distribution and abundance, May 25, 2005 
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August Tier II survey, Backwater Lake 
On August 2, 2005 a third Tier II survey was completed on Backwater Lake. A Secchi 
disk reading was taken prior to sampling and was found to be 2.5 feet. Plants were 
present to a maximum depth of 6 feet. The same forty-two sites were sampled in August 
as in the April and May surveys. Results of the sampling are listed in Table 6. Overall 
aquatic vegetation distribution and density is illustrated in Figure 27.  
 
Table 6.  Occurrence and abundance of submersed aquatic plants in Backwater 
Lake August 2, 2005. 
                

Date: 8/2/2005   Littoral sites with plants: 42   Species diversity: 0.56

Littoral depth (ft): 6   Number of species: 8   Native diversity: 0.26

Littoral sites: 42   Maximum species/site: 4   Rake diversity: 0.38

Total sites: 42   Mean number species/site: 1.55   Native rake diversity: 0.12

Secchi: 2.5   Mean native species/site: 1.12   Mean rake score: 3.50

                
Common Name Site frequency Relative density  Mean density Dominance   
Coontail  97.60 3.12  3.20 62.40   
Eurasian watermilfoil 33.30 0.62  1.86 12.40   
Curlyleaf pondweed 9.50 0.10  1.00 1.90   
Sago pondweed 7.10 0.12  1.67 2.40   
Slender naiad  2.40 0.02  1.00 0.50   
Bladderwort  2.40 0.02  1.00 0.50   
Flatstem pondweed 2.40 0.02  1.00 0.50   
Nitella sp.   2.40 0.02   1.00 0.50  
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Figure 27. Backwater Lake, overall aquatic vegetation distribution and density, August 2, 2005 

 
 

A total of 8 species were collected of which two species were exotic, curlyleaf pondweed 
and Eurasian watermilfoil.  Coontail was present at the highest percentage of sample sites 
(97%) and had the highest relative density (Figure 28).  Eurasian watermilfoil ranked 
second in site frequency (33%) and relative density (Figure 29).  Curlyleaf pondweed 
ranked third in site frequency (9%) but ranked fourth in relative density (Figure 30).  
Sago pondweed, slender naiad, bladderwort, flatstem pondweed, and nitella were all 
present at a lower abundance and density. 



Webster  Lake AVMP Update                                                                                                                                      24 
February, 2006 

 

 
Figure 28. Backwater Lake, coontail distribution and abundance, August 2, 2005 

 

 
Figure 29. Backwater Lake, Eurasian watermilfoil distribution and abundance, August 2, 2005 
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Figure 30. Backwater Lake, curlyleaf pondweed distribution and abundance, August 2, 2005 

 
 
Plant Sampling Discussion 
Backwater Lake was sampled along with Webster Lake due to the belief that the Eurasian 
watermilfoil was originating in Backwater.  Due to the differences in the two ecosystems 
we sampled them separately and will discuss the sampling results separately.   
 
Webster Lake Sampling Discussion 
The goal of the 2005 management actions was to decrease the abundance and density of 
nuisance exotic vegetation and increase the abundance and density of native vegetation.  
This season’s sampling results indicated that native vegetation had improved when 
compared to past surveys.  A larger percentage of sample sites had vegetation, more 
native species were collected, and there were increases in native species richness and 
mean rake density by the August survey (Figures 31-34).  Several of the figures show a 
decrease in these metrics during the April 2005 survey.  This was expected since most 
native aquatic plants are not actively growing at this time.  The most informative data can 
be gleaned by comparing the 2003, 2004, and the August 2005 data because these 
surveys were all completed in the late summer.   
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Figure 31.  Webster Lake, comparison of the percentage of sample sites with plants in the last five surveys. 
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Figure 32.  Webster Lake, comparison of number of native species collected in the last five surveys. 
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Figure 33.  Webster Lake, comparison of native species richness in the last five surveys. 
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Figure 34.  Webster Lake, comparison of mean rake density in the last five surveys. 
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The apparent increase in native species abundance and density corresponded with an 
apparent reduction in Eurasian watermilfoil by late summer of 2005.  This reduction was 
likely due to aggressive application of Renovate herbicide that took place in late April 
and May of 2005.  The reduction in milfoil may have aided in the increase in native 
species metrics by reducing competition between natives and exotics.  Figures 35 and 36 
graphically illustrate the reduction in Eurasian watermilfoil density and abundance by the 
August survey.   
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Figure 35.  Webster Lake, Eurasian watermilfoil percent occurrence in the last four surveys. 
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Figure 36.  Webster Lake, Eurasian watermilfoil relative density in the last four surveys. 
 

Eurasian watermilfoil has been the primary focus of the management activities since 
1999.  This species was managed with two whole-lake fluridone treatments in 1999 and 
2002.  Figure 37 graphically illustrates the changes in the abundance of this species 
experienced since 2001.  This figure shows how quickly this species can reinfest 
following whole lake treatments.  It appears that a maximum of three to four years 
control can be achieved if fluridone is not followed up with selective spot treatments 
(whole lake fluridone treatment was completed after the 2002 sampling).  
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Figure 37.  Eurasian watermilfoil percent occurrence in the last seven surveys (different survey techniques 
used in 2001 and 2002). 

 
Curlyleaf pondweed has become a serious problem in Webster Lake.  This species 
continues to create nuisance conditions, especially in the spring.  Dense beds of this 
species reached the surface and created nuisance conditions from April through June.  
These beds naturally died off by mid-summer.   It was initially planned that some areas of 
curlyleaf would be treated in 2005, but due to a dramatic increase in Eurasian 
watermilfoil, LARE funds were not used for curlyleaf pondweed treatments.  An 
aggressive curlyleaf pondweed treatment program should be initiated in 2006 in order to 
address this problem.  Figures 38 and 39 graphically illustrate the extent of curlyleaf 
pondweed infestation witnessed in the spring of 2005.   
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Figure 38.  Webster Lake, curlyleaf pondweed percent occurrence in the last three surveys. 
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Figure 39.  Webster Lake, curlyleaf pondweed relative density in the last three surveys. 
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The sampling data suggests that this seasons selective treatments of Eurasian watermilfoil 
had overall positive effects on the aquatic plant community of Webster Lake.  However, 
it is difficult to predict how much Eurasian watermilfoil will return in 2006.  This 
season’s prediction was well below what actually occurred, and the Association had to 
use their own funds to complete many of the treatments.  Along with the milfoil 
problems, it is apparent that curlyleaf pondweed is continuing to spread and this situation 
needs to be addressed.  Treatment of curlyleaf pondweed will likely have positive effects 
on native vegetation and will certainly reduce nuisance conditions.   
 
Backwater Lake Sampling Discussion 
Discussion of Backwater Lake is included in the “Webster Lake AVMP” due to the belief 
that Webster Lake’s Eurasian watermilfoil infestation originates in or above this lake.  
Backwater Lake was treated in 2005 with contact and systemic herbicides in order to 
reduce nuisance conditions and control the spread of Eurasian watermilfoil.  These 
treatments appeared to have no negative effects on native vegetation as illustrated in 
Figures 40-43.  Actually, there appears to have been an increase in the abundance and 
density of native species in the last four surveys.   
 

Percentage of Littoral Sites with Plants

0%

20%

40%

60%

80%

100%

August, 2004 April, 2005 May, 2005 August, 2005
 

Figure 40.  Backwater Lake, percentage of littoral sites with plants in the last four surveys.   
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Figure 41.  Backwater Lake, number of native species collected in the last four surveys. 
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Figure 42.  Backwater Lake, native species richness in the last four surveys. 
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Figure 43.  Backwater Lake, mean rake density in the last four surveys. 
 

In 2005, Eurasian watermilfoil was treated with funds generated by the Webster Lake 
Conservation Association.  The primary focus of these treatments was on areas closest to 
the stream connecting the two waterbodies.  The treatments were effective at controlling 
milfoil in these areas, but the exotic species appeared in new areas after treatment as 
illustrated in Figures 44 and 45.  In order to reduce the abundance of milfoil in Backwater 
Lake a more aggressive approach should be taken in 2006.   
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Figure 44.  Backwater Lake, Eurasian watermilfoil percent occurrence in the last four surveys. 
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Figure 45.  Backwater Lake, Eurasian watermilfoil relative density in the last four surveys.   
 
 

2005 VEGETATION CONTROL 
In general, the goals of the vegetation management plan are to control nuisance aquatic 
species, with a focus on exotic nuisance plants, while preserving and enhancing native 
vegetation.  In 2005, treatments were completed with Renovate herbicide in order to 
selectively control this species everywhere it occurred.  Along with this treatment, it was 
also planned to treat at least 10 acres of curlyleaf pondweed.  Following the April 
sampling, it was determined that the funds should be used exclusively for control of 
Eurasian watermilfoil due to the extent of the infestation and the fact that curlyleaf 
pondweed would likely die off by the busy boating season.  A total of 42.0 acres of 
milfoil was treated on April 26 with Renovate herbicide.  The focus of the treatment was 
along the southeast, east, and northwestern shorelines of the lake as well as an area 
around the island on the northwest side of Webster Lake (Figure 46).  This treatment was 
funded by LARE. 
 

 
Figure 46.  Webster Lake, Eurasian watermilfoil treatment areas, April 26, 2005. 
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It became apparent that a second treatment would be needed in the Webster Bay and 
Backwater area.  All LARE funds had been used in the first treatment, but the 
Association saw the need for an additional treatment and agreed to come up with the 
funding.  A total of 15.5 acres were treated with Renovate on June 1 (Figure 47).   
 

 
Figure 47.  Webster and Backwater Lake, Eurasian watermilfoil treatment areas, June 1, 2005. 

 
It was also apparent that native species were beginning to create nuisance conditions in 
near-shore areas.  Along with the Renovate treatments, shoreline treatments were 
completed to both Webster and Backwater Lakes to relieve these conditions.  A total of 
80.0 acres was treated on Webster and 7.0 on Backwater (Figures 48 & 49).  The primary 
targeted species were coontail and curlyleaf pondweed.  The Webster Lake Conservation 
Association funded treatment of Webster Lake while a collection of homeowners from 
Backwater Lake funded treatment on their lake.   
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Figure 48.  Webster Lake, shoreline treatment areas, June 1, 2005. 

 

 
Figure 49.  Backwater Lake, shoreline treatment areas, June 1, 2005. 

 
Several weeks following the June 1st treatments, filamentous algae began creating 
nuisance conditions in near shore areas of Webster Lake.  Filamentous algae was 
hampering boat traffic, swimming, and was an eye-sore to homeowners.  A treatment of 
filamentous algae was funded by the Association and completed using copper sulfate on 
June 28, 2005.  A total of 21.5 acres was treated in the most impaired shoreline areas 
(Figure 50). 
 



Webster  Lake AVMP Update                                                                                                                                      34 
February, 2006 

 

 
Figure 50.  Webster Lake, shoreline algae treatment areas June 28, 2005. 

 
In July, common naiad began reaching nuisance levels in and around many shoreline 
areas (naiad grows from seed and typically begins growing in early summer and reaches 
maximum density by late summer).  It was not permitted to treat native species this late 
in the season, so District Fisheries Biologist Jed Pearson inspected the lake with 
representatives from the Association and Aquatic Control.  Mr. Pearson approved 
treatment of 3.0 acres of naiads (Figure 51).  The only areas approved were areas where 
boating was severely impaired. Treatment was completed to these areas on July 21, 2005 
with a mixture of contact herbicides.   
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Figure 51.  Webster Lake, naiad treatment areas, July 21, 2005. 

 
In mid-August another algae treatment was required to relieve nuisance conditions in 
near-shore areas.  There is no long term control for algae and conditions in 2005 were 
ideal for growth of filamentous algae in many Indiana lakes (little rain, warm sunny days, 
and clear water).  Treatment was completed on 14.0 acres of filamentous algae on August 
11, 2005 (Figure 52). 
 

 
Figure 52.  Webster Lake, algae treatment areas, August 11, 2005. 

 
During the algae treatment a small area of Eurasian watermilfoil was noticed near the 
outflow of Backwater Lake near the public access site.  It was feared that this bed of 
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milfoil could quickly reinfest the Webster Bay area that was treated earlier in the season 
with Renovate herbicide.  Treatment of the boat ramp area as well as several small 
patches in Backwater Lake was completed on August 23, 2005 with Renovate herbicide 
(Figure 53).  The treatment area totaled 7.0 acres and was funded by the WLCA.  
 

 
Figure 53.  Backwater Lake, Eurasian watermilfoil treatment areas, August 23, 2005. 

 
Table 6 is a summary of the 2005 herbicide applications.  This season was a much more 
active year when it came to vegetation control activities.  When attempting to control 
Eurasian watermilfoil with spot treatments, there will likely be a need for these multiple 
treatments (it is impossible to treat every area where milfoil grows and this species 
spreads rapidly, especially in Webster Lake).  Webster Lake has also experienced much 
clearer water in 2005.  This may have led to increased nuisance algae growth requiring 
multiple treatments.  It is unclear if the need for these treatments will be reduced in future 
seasons.  
  
Table 7.  Webster Lake, 2005 herbicide application summary. 

Date Lake Treated Species Targeted Herbicide Used Acreage  Funded By 
4/26/2005 Webster Eurasian Watermilfoil Renovate 42.0 LARE & WLCA (10%) 

6/1/2005 Webster Nuisance shoreline species Reward/Nautique 80.0 WLCA 

6/1/2005 Webster & Backwater Eurasian Watermilfoil Renovate 15.5 WLCA 

6/1/2005 Backwater Nuisance shoreline species Reward/Nautique 7.0 Backwater  

6/28/2005 Webster Filamentous algae Copper Sulfate 21.5 WLCA 

7/21/2005 Webster Naiads Reward/Nautique 3.0 WLCA 

8/11/2005 Webster Filamentous algae Copper Sulfate 14.0 WLCA 

8/23/2005 Backwater Eurasian Watermilfoil Renovate 7.0 WLCA 
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ACTION PLAN AND BUDGET UPDATE 
The action plan from last seasons AVMP update underestimated the extent of the 
Eurasian watermilfoil that would occur this season.  Originally, it was planned that a 
maximum of 40 acres of milfoil and/or curlyleaf pondweed would require treatment, but 
actually 64.5 acres was treated on Webster and Backwater Lake.  Even after treating 64.5 
acres, some patches of milfoil appeared in new areas on Webster and some areas on 
Backwater were neglected due to their distance from the entrance to Webster.  It is 
anticipated that up to 60 acres of milfoil may require treatment on Webster and 25 acres 
on Backwater in 2006 (Figure 53 & 54).  This estimate is based on the amount that 
remained in Backwater Lake, the new areas that were observed in late September on 
Webster Lake, and the fact that milfoil spreads rapidly in this system.  
 

 
Figure 54.  Webster Lake, potential Eurasian watermilfoil treatment areas. 
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Figure 55.  Backwater Lake, potential Eurasian watermilfoil treatment areas. 

 
If following spring surveys, it becomes apparent that more than 100 acres of Eurasian 
watermilfoil will require treatment, then a whole lake fluridone treatment would be more 
cost effective than treating Eurasian watermilfoil with Renovate every season.  It will be 
important to further evaluate the costs of using Renovate versus fluridone at the end of 
next season.  If the Renovate treatments cannot get ahead of the milfoil (able to treat less 
in successive seasons), it would be more cost effective to switch back to whole lake 
treatment strategy in order to get ahead of the problem and then follow up in successive 
seasons with much smaller-scale Renovate applications.   
 
Along with the milfoil problem, it became apparent this season that curlyleaf pondweed 
was continuing to spread and should be aggressively controlled.  Enormous beds of this 
species reached the surface in several areas around the lake.  It is estimated that up to 125 
acres of curlyleaf pondweed may require treatment in 2006 (Figure 55).  This estimate 
was made from observations and the May tier II data.  An early spring survey should be 
completed in order to create an accurate treatment map.  This survey will need to take 
place in early to mid April and should use the tier II method.   
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Figure 56.  Webster Lake, potential curlyleaf pondweed treatment areas. 

 
 
 
In order to obtain long-term control of curlyleaf pondweed, one should complete this 
treatment for three successive seasons.  This treatment should take place shortly after ice-
out, prior to turion production.  Treating curlyleaf pondweed later in the season is simply 
a short-term control, since the plants have already produced their reproductive structures.  
Aquathol K is by far the best herbicide for controlling this species (see the 2004 plan, 
page 37 & 38, for more details on the effectiveness of this control).  One drawback to a 
large-scale Aquathol K treatment is the 3-day fish harvest restriction (this is currently still 
on the Aquathol label, but may be removed by the spring of 2006 following the 
completion of the re-registration process).  The fish harvest restriction will require 
detailed notices to be placed well before application at all boat launch areas, shoreline 
residences, and the local newspaper.   
 
It will also be necessary to complete shoreline contact herbicide treatments in order to 
relieve residents of nuisance conditions caused by native vegetation.  These treatments 
should not extend beyond 100 feet from the shoreline and should include only the areas 
treated this past season.  Treatments should also be scheduled later in June in order to 
obtain some control of naiad that reached nuisance levels late last summer.   
 
Along with herbicide applications, it will be important to continue monitoring the 
vegetation in a similar fashion.  Three tier II surveys should be sufficient to keep track of 
any major changes in the plant population and make appropriate management decisions.  
These surveys should be completed near the same time as they were in 2006, with the 
exception of the early spring survey, which should be moved up one to two weeks 
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depending on weather conditions.  This survey will provide data that will aid in the 
selection of curlyleaf pondweed and milfoil treatment areas.    
 
A budget for the proposed applications and sampling is provided below.  The budget 
includes the estimated costs of treatments that should be eligible for funding by LARE 
and treatments funded solely by the WLCA.   The budget extends for the next three 
seasons.  If all goes as planned, the renovate treatment areas will decrease each 
successive season much like we have observed on other natural lakes.  However, Webster 
Lake seems to provide the perfect habitat for milfoil reinfestation.  
 
Table 8.  Webster Lake budget estimate for the next three seasons. 

 2006 2007 2008 
Early season curlyleaf 
pondweed treatment 
(125 acres) 

$37,500 $37,500 $37,500 

Renovate treatment for 
selective milfoil control $36,125 $33,250 $29,000 
Developed shoreline 
treatment (including 
algae not to exceed 80 
acres) 

$32,960 $32,960 $32,960 

Plant Sampling and plan 
update $6,000 $6,000 $6,000 
Total LARE Funding 
Request: $79,625 $75,375 $71,125 
Total Funded Strictly 
by Association: $32,960 $32,960 $32,960 
 
It is recommended that the WLCA request $79,625 from the LARE program in order to 
complete vegetation controls on Webster Lake in 2006.  This is a large increase from the 
amount requested last season, but the author of this report was under the impression that 
only $20,000 would be allocated and that was made apparent this season that $20,000 
was well below what will be required to improve long-term conditions on Webster Lake.  
These treatments are not set up to be maintenance treatments.  The curlyleaf program will 
not be needed following 2008, with the exception of small scale spot treatments, and the 
Renovate treatments should effectively reduce milfoil to a level that is manageable by the 
Association.  This budget is a rough estimate, especially for 2007 and 2008.  Future 
trends in vegetation communities are very difficult to predict, but with the aggressive 
sampling protocol, Webster Lake may become more predictable. 
 
PUBLIC INVOLVEMENT 
A public meeting was held at the Webster Lake Community Center on September 21, 
2005.  The meeting was designed to educate lake users on the benefits of aquatic 
vegetation, 2005 vegetation controls, and the future of aquatic plant management on 
Webster Lake.  The meeting was also used to gain input from lake users concerning their 
perceptions of aquatic vegetation and satisfaction or dissatisfaction concerning vegetation 
control techniques.  Approximately 50 individuals were in attendance of which 45 filled 
out a lake use survey.  Eighty-five percent of those surveyed own property on the lake 
and 80% are members of a lake association.  Eighty-five percent use the lake for boating, 
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82% fishing, 80% swimming, and 42% use the lake for irrigation.  Ninety-three percent 
of those surveyed indicated that they were in favor of continuing vegetation control 
efforts.  Many of those in attendance expressed their concerns about the increase in native 
vegetation in and around their dock areas.  It was expressed that this vegetation is 
beneficial to fisheries, but efforts would be made to reduce the nuisance effects near dock 
areas.  Annual public meetings should be completed in order to keep the management 
plan properly updated.     
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APPENDIX UPDATE 
2005 Plant Sampling Data 
Webster Lake 

 



Webster  Lake AVMP Update                                                                                                                                      43 
February, 2006 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Webster  Lake AVMP Update                                                                                                                                      44 
February, 2006 

 

 
 



Webster  Lake AVMP Update                                                                                                                                      45 
February, 2006 

 

 



Webster  Lake AVMP Update                                                                                                                                      46 
February, 2006 

 

 
 



Webster  Lake AVMP Update                                                                                                                                      47 
February, 2006 

 

 
 

 



Webster  Lake AVMP Update                                                                                                                                      48 
February, 2006 

 

Backwater Lake 
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2006 Vegetation Control Permits 
Webster Lake 
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Webster Lake Vegetation Control Permit Map (Page 6 of Permit) 
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Backwater Lake 
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Backwater Lake Vegetation Control Permit Map (Page 4 of Permit) 

 


